E2F1-dependent miR-421 regulates mitochondrial fragmentation and myocardial infarction by targeting Pink1.
Mitochondrial fragmentation plays an important role in the progression of cardiac diseases, such as myocardial infarction and heart failure. Mitochondrial network is controlled by many factors in different cell types. Here we show that the interplay between E2F1, miR-421 and Pink1 regulates mitochondrial morphology and cardiomyocyte cell death. Pink1 reduces mitochondrial fragmentation and protects cardiomyocyte from apoptosis. On the other hand, miR-421 promotes cardiomyocyte mitochondrial fragmentation, apoptosis and myocardial infarction by suppressing Pink1 translation. Finally, we show that transcription factor E2F1 activates miR-421 expression. Knocking down E2F1 suppresses mitochondrial fragmentation, apoptosis and myocardial infarction by affecting miR-421 levels. Collectively, these data identify the E2F1/miR-421/Pink axis as a regulator of mitochondrial fragmentation and cardiomyocyte apoptosis, and suggest potential therapeutic targets in treatment of cardiac diseases.